Paradoxical exacerbation of leukocyte-mediated glomerulonephritis with cyclooxygenase inhibition.
Nephrotoxic nephritis (NTN) is characterized by glomerular inflammation, an increase in glomerular eicosanoid synthesis, and renal dysfunction. Data further suggest that eicosanoids may play a critical role in the inflammatory response. In the current study, we examined the effects of in vivo manipulation of arachidonate metabolism on the cellular component of the inflammatory response in NTN. We found that inhibition of cyclooxygenase with indomethacin in mild NTN caused a two- to fourfold increase in the leukocyte influx into glomeruli with a change histologically from a focal to a more diffuse lesion. Both the accompanying proteinuria and the increase in ex vivo glomerular eicosanoid production were also augmented by the administration of indomethacin. The effect of indomethacin was reversible and not limited to the acute phase of NTN. The administration of aspirin, like indomethacin, augmented the glomerular inflammation of NTN. Neither OKY-046 (a thromboxane synthase inhibitor) nor MK-886 (a 5-lipoxygenase inhibitor) altered the glomerular inflammation of NTN. Administration of exogenous prostaglandin E (in the form of misoprostol) did diminish the proteinuria accompanying NTN; however, glomerular inflammation was not significantly affected. Incubation of glomeruli with [14C]arachidonate demonstrated the presence of noncyclooxygenase pathways of arachidonate metabolism (11-, 12-, and 15-lipoxygenases) with increased activity in NTN. These data demonstrate that cyclooxygenase inhibition may paradoxically worsen glomerular inflammation and suggest a potential role for noncyclooxygenase/non-5-lipoxygenase pathways of arachidonate metabolism.